Recruitment of coactivator glucocorticoid receptor interacting protein 1 to an estrogen receptor transcription complex is regulated by the 3',5'-cyclic adenosine 5'-monophosphate-dependent protein kinase.
Steroid receptor coactivators (SRCs), such as glucocorticoid receptor interacting protein 1 (GRIP1) are recruited to the DNA-bound nuclear receptors (NRs) and are also shown to enhance the gene transactivation by other transcription factors. In contrast to the two other members of the SRC family, SRC-1 and SRC-3/amplified in breast cancer 1, SRC-2/GRIP1 is regulated by the cAMP-dependent protein kinase [protein kinase A (PKA)] that stimulates its ubiquitination and degradation. In this report we demonstrate that COS-1 and MCF-7 cells treated with cAMP-elevating agents and 8-para-chlorophenylthio-cAMP for short periods of time showed an increase in GRIP1 coactivator function, whereas prolonged stimulation of the cAMP/PKA pathway led to a decline in GRIP1-mediated activation and protein levels. Furthermore, MCF-7 breast cancer cells were subjected to chromatin immunoprecipitation assays after stimulation of the cAMP/PKA pathway. cAMP/PKA initiated a rapid recruitment of GRIP1 to the endogenous estrogen receptor (ER)-alpha target pS2 gene promoter. In contrast to the estradiol-induced recruitment of GRIP1 to pS2, we observed an additional increase in GRIP1 recruitment on inhibition of the proteasome, suggesting that inhibition of GRIP1 degradation leads to accumulation at the pS2. Real-time PCR experiments confirmed that cAMP/PKA enhanced the expression of pS2. Moreover, confocal imaging of COS-1 cells transfected with yellow fluorescent protein-GRIP1 and cyan fluorescent protein-ERalpha revealed that PKA led to redistribution and colocalization of yellow fluorescent protein-GRIP1 and cyan fluorescent protein-ERalpha in subnuclear foci. In conclusion, these results suggest that activation of the cAMP/PKA pathway stimulates recruitment of GRIP1 to an ER-responsive gene promoter. The initial stimulation of GRIP1 coactivator function is followed by an increased turnover and subsequent degradation of GRIP1 protein.